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Purpose: To determine the relative rates of common iliac artery (CIA) expansion after elective straight aortic tube-graft
replacement of infrarenal abdominal aortic aneurysms (AAA).
Methods: Five participating centers in this 2004 study entered patients they had managed by an aortoaortic tube graft for
elective AAA repair. The procedures took place between January 1995 and December 2003. Postoperative computed
tomography (CT) scans were obtained for all patients in 2004 to assess changes in CIA diameter. Measurements on
preoperative and postoperative CT scans were all made at the same level using the same technique.
Results: Entered in the study were 147 patients (138 men, 9 women) with a mean age of 68 years. Mean follow-up from
aortic surgery to verification of CIA diameter on the postoperative CT scan was 4.8 years. Mean preoperative CIA
diameter was 13.6 mm vs 15.2 mm postoperatively. No patient developed occlusive iliac artery disease during follow-up.
Three patients (2%) required repeat surgery during follow-up for a CIA aneurysm. The 147 patients were divided into
three groups based on preoperative CIA diameter shown in CT scan: group A (n 59, 40.1%), both CIA were of normal
diameter; group B (n  53, 36.1%), ectasia (diameter between 12 and 18 mm) of at least one CIA; group C (n  35,
23.8%), an aneurysm (diameter>18 mm) of at least one CIA. CIA diameter increased by a mean of 1 mm (9.4%) over 5.5
years in group A vs 1.7 mm (12.1%) over 4.3 years in group B and 2.3 mm (12.7%) over 4.2 years in group C. The three
patients who required repeat surgery for a CIA aneurysm during follow-up were all in group C. Four variables were
associated with aneurysmal change in CIA: initial CIA diameter, celiac aorta diameter on the preoperative CT scan, a
coexisting aneurysm site, and the follow-up duration.
Conclusions: Tube-graft placement during AAA surgery is justified even for moderate CIA dilatation (<18 mm). CIA
aneurysms with a preoperative diameter >25 mm enlarge more rapidly and warrant insertion of a bifurcated graft during
the same surgical session as AAA repair. The evolutive potential of CIA between 18 mm and 25 mm in diameter justifies
a bifurcated graft when the celiac aorta diameter is >25 mm or the patient’s life expectancy is >8 years. ( J Vasc Surg
2006;44:943-8.)Aortoaortic grafts have long been advocated instead of
aortic bi-iliac bifurcated grafts for surgical repair of infrare-
nal abdominal aortic aneurysms (AAA). The literature con-
tains numerous publications in favor of tube grafts during
such procedures,1-9 yet preferential use of tube grafts or
bifurcated grafts remains controversial. The proportion of
tube grafts compared with bifurcated grafts during AAA
surgery varies between 0% and 85%, depending on the
series.5,9,10 There were no formally defined selection crite-
ria for bifurcated or tube grafts.
The arguments in favor of preferential tube grafts in-
clude a shortened operation time and reduced intraopera-
tive blood loss, especially in case of aneurysm rupture.8 It
has also been claimed that tube grafts are easier and faster to
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doi:10.1016/j.jvs.2006.06.043insert during elective AAA repair, and that this contributed
to simplification of the surgical technique.4,6,11 This point
is currently of particular interest owing to the development
of minilaparotomy techniques and coelioscopic aortic sur-
gery. Other potential benefits of tube grafts include a lower
risk of venous and ureteral injury during dissection of the
common iliac arteries (CIA), a reduced risk of postopera-
tive erectile dysfunction, and fewer postoperative graft-
related complications (thrombosis, false anastomotic aneu-
rysms).2-4,7,8,11-13
Proponents of bifurcated grafts point out that these
prostheses permit treatment of atherosclerotic aortoiliac
disease at the same time as AAA repair and that they prevent
subsequent aneurysmal CIA change.12,14,15 Furthermore,
it has been suggested that the risk of aneurysmal dilatation
after tube-graft replacement might offset the immediate
benefits of such prostheses.
This multicenter study was conducted to determine the
outcome of CIA after tube-graft placement during elective
AAA repair and to identify those patients for whom the risk
of aneurysmal CIA change would justify first-line place-
ment of a bifurcated graft. The study was designed along
the same lines as the one we published recently,16 and this
943
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posed on the basis of our earlier findings (Fig 1).
METHODS
Five centers of the University Association for Research
in Vascular Surgery (AURC) participated in this study.
Each center entered patients who had received an aortoaor-
tic tube graft for elective repair of an AAA. The procedures
occurred between January 1995 and December 2003. To
determine the evolution of CIA, all patients underwent a
computed tomography (CT) scan during 2004. Excluded
were patients for whom no preoperative CT scan was
available, those who had received a bifurcated graft, and
patients operated on for a ruptured aneurysm.
Information for each patient was collected using a data
sheet containing 26 variables. Preoperative, perioperative,
and postoperative data were recorded and analyzed using
the Excel 2000 spreadsheet software program (Microsoft,
Redmond, Wash). An iliac occlusive disease was sought
systematically with analysis of the histories, follow-up data,
physical examination, and duplex ultrasonography.
An essential feature of the study was measurement of
the diameter of both CIA on the preoperative and postop-
erative CT scans, which can be difficult17 owing to the
often-tortuous arterial course. To our knowledge, there is
no consensus for the measurement of the CIA diameter.
We thought that the minor axis was not the best axis for the
detection and the measurement of an aneurysm of the CIA.
In this study, only the greatest transverse CIA diameter was
recorded, which is not the largest distance in any direction.
It was important to determine the true transverse diameter.
Diameter measurements were made perpendicular to the di-
rection of tortuosity in tortuous arteries to correct oblique
axial slices. Indirect measurements of reconstructed images in
three dimensions were not used for this study.
Preoperative and postoperative measurements were
Fig 1. Previously suggested decision algorithm16 for ele
with common iliac artery aneurysm dilatation on the premade using the same technique at the same level. Thediameter of the celiac aorta at the origin of the superior
mesenteric artery was also measured on the preoperative
CT scan. Themeasured diameter of the celiac artery was used
for comparison of the evolution of the diameter of the aorta in
a nonaneurysmal zone with the evolution of the CIA. This
measurement was made at the origin of the superior mesen-
teric artery because it is an easily located and stable anatomic
landmark that allows successive measurements on the preop-
erative and postoperative CT scan.
In this study, CIA aneurysm and ectasia were defined
using the criteria of the Ad Hoc Committee on Reporting
Standards of the Society for Vascular Surgery and the
International Society for Cardiovascular Surgery.18 Normal
CIA diameter is 12 mm.19 CIA were considered aneurys-
mal when their diameter was 18 mm and ectatic when
their diameter was between 12 mm and 18 mm. These
definitions of CIA dilatation are summarized in Table I.
Statistical analysis. Qualitative variables were com-
pared two by two by the 2 test or Fisher test, as appropri-
ate, when the theoretic sample size was 5. Variables
analyzed in this manner included the distributions for
histories, age and sex, the presence of polyaneurysmal
disease or a coexisting aneurysm at another site, and pro-
gression or stability of the CIA diameter. Quantitative
variables (diameter of the CIA, the aneurysm, the celiac
aorta, and follow-up) were analyzed as a function of CIA
Table I. Patient distribution as a function of
preoperative common iliac artery diameter
CIA Diameter (mm) Group N (%)
Normal 12 A 59 (40.1)
Ectatic 12 and 18 B 53 (36.1)
Aneurysmal 18 C 35 (23.8)
CIA, Common iliac artery.
surgical repair of abdominal aortic aneurysms in patients
tive computed tomography (CT) scan (A, Diameter).ctive evolution by one-way analysis of variance or the Mann-
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was used for small samples. Multivariate analysis was per-
formed by logistic regression with progression of the CIA
diameter as the dependant variable. The threshold of sig-
nificance for all statistical tests was set at P  .05. Multiple
means were compared after adjustment of the P value with
the Bonferroni correction.
RESULTS
Between January 1995 and December 2003, 2052
patients underwent elective surgery for an aneurysm of the
infrarenal abdominal aorta, 621 (30%) of whom were man-
aged with a tube graft and 1431 (70%) with a bifurcated
graft. Among the 621 patients who received a tube graft, 25
patients (4%) had no preoperative CT scan and 85 (14%)
had no postoperative CT scan because of patient refusal,
renal failure, or deterioration of general health condition.
During follow-up, 188 patients died, and 176 patients were
lost to follow-up and did not have a postoperative CT scan.
This left 147 patients (138 men, 9 women) who were
eligible for this study, all of whom underwent a postoper-
ative follow-up CT scan in 2004. Their mean age was 68
years (range, 48 to 89 years). Eighty patients (54.4%) had
arterial hypertension, 14 (9.5%) were diabetic, and 59
(40.1%) had hyperlipidemia. Tobacco use was noted for
103 patients (70%), and 27 (18.3%) had a chronic obstruc-
tive bronchopneumopathy. Sixty-four patients (43.5%) had
a history of cardiac disease, 20 (13.6%) had occlusive dis-
ease of the lower limbs, and 18 (12.2%) had a history of
stroke. Presence of an aneurysm at another site was not
sought systematically. Nevertheless, analysis of the histories
and follow-up data for the 147 patients revealed the exis-
tence of additional aneurysms in 19.
Mean follow-up from aortic surgery to verification of
CIA diameter on the postoperative CT scan was 4.8 years
(range, 1 to 9 years). Themean CIA diameter was 13.6 mm
preoperatively vs 15.2 mm on the postoperative CT scans.
Overall, the mean increase in CIA diameter was 1.6 mm
(11.8%) over 4.8 years.
None of the 147 patients developed occlusive iliac
artery disease during the follow-up period, but three (2%),
required repeat surgery because of an increase in the size of
a CIA aneurysm on the postoperative CT scan. These three
patients had asymptomatic CIA aneurysms measuring35
mm in diameter.
Three years after tube graft placement, one 78-year-old
patient was found to have a left CIA aneurysm measuring
43mm in diameter that was successfully managed by a stent
graft. This aneurysm had been present before surgical AAA
repair. The preoperativeCT scan showed a leftCIAmeasuring
30 mm in diameter and a celiac aorta measuring 30 mm.
In a second patient, aged 72 years, a 45-mm-diameter
left CIA aneurysm developed 4 years after tube-graft place-
ment for an AAA. Repeat surgery was performed to place an
aortobiiliac bifurcated graft. This aneurysm had also been
present before AAA surgery, because the left CIAmeasured
30 mm in diameter (Fig 2) and the celiac aorta measured 21
mm on the preoperative CT scan.A third patient, aged 72 years, had a left CIA aneurysm
measuring 37 mm in diameter 8 years after tube-graft
placement. The preoperative CIA scan showed a left CIA
measuring 18 mm in diameter and a celiac aorta measuring
28 mm. The CIA aneurysm of this patient was successfully
managed by a stent graft after embolization of the left
hypogastric artery. The iliac aneurysms of all three patients
were asymptomatic and were discovered incidentally.
Overall, the percentage of repeat surgery for a CIA
aneurysm in our entire population was thus 2% (3/147)
after a mean follow-up of 4.8 years. Had we applied the
decision algorithm suggested in our earlier study (Fig 1),
these three patients would have received a bifurcated graft
instead of a tube graft. During the period of this study, the
five participating centers reported only two iliac artery
ruptures in patients who received a tube graft for an AAA.
Our patients were divided into three groups as a func-
tion of their preoperative CIA diameters (Table I). Group
A consisted of the 59 patients (40.1%) in whom both CIA
Fig 2. A, Left common iliac artery aneurysm (arrow) measuring
30 mm on the preoperative computed tomography scan. B, Four
years after aortic tube-graft placement, the left common iliac artery
aneurysm (arrow) measures 45 mm in diameter on the postopera-
tive computed tomography scan.were normal in diameter on the preoperative CT scan.
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(diameter between 12 mm and 18 mm) of at least one CIA
on the preoperative CT scan. Group C consisted of the 35
patients (23.8%) who presented an aneurysm (diameter
18 mm) of at least one CIA on the preoperative CT scan.
Table II summarizes the evolution of the CIA diameter
in the three patient groups. In group A (normal CIA
preoperatively), the mean CIA diameter was 10.6 mm
preoperatively and 11.6 mm postoperatively, for a mean
increase of 1 mm (9.4%) after 5.5 years (Table II). No
group A patient had a CIA20 mm in diameter postoper-
atively, regardless of the duration of follow-up. In group B
(ectatic CIA preoperatively), the mean CIA diameter was
14.1mm preoperatively and 15.8mm postoperatively. CIA
diameter in this group increased by a mean of 1.7 mm
(12.1%) in 4.3 years (Table II). Only three group B patients
had a CIA with a postoperative diameter20 mm (respec-
tively, 21, 21 and 24 mm); none had a CIA with a diameter
25mm. In group C (aneurysmal CIA preoperatively), the
mean CIA diameter was 18.1 mm preoperatively and 20.4
mm postoperatively for a mean increase of 2.3 mm (12.7%)
after 4.2 years (Table II).
The three patients who required repeat surgery for a CIA
aneurysm were in group C. Six group C patients had a CIA
with a postoperative diameter30mm, and four others had a
CIA with a postoperative diameter of 25 mm to 30 mm. Ten
of the 35 group C patients thus had a CIA with a postopera-
tive diameter 25 mm after a mean follow-up of 5.6 years.
Had our initial decision algorithm been applied (Fig 1), nine
would have received a bifurcated graft rather than a tube graft.
Two of these patients had a CIA with a preoperative diameter
of 30 mm, three had a celiac aorta with a diameter 25 mm
on the preoperativeCT scan (respectively 25, 27 and 28mm),
and the other four patients had a long follow-up of 8 years.
The tenth patient had a CIA of 30 mm in diameter on the
postoperative CT scan after a follow-up of 6 years. On the
preoperative CT scan, the celiac aorta of this patient mea-
sured 20 mm and the CIA measured 28 mm. The initial
decision algorithm (Fig 1) indicated a tube graft for this
patient.
Univariate and multivariate analyses were performed to
identify those variables associated with CIA aneurysmal
change. Variables tested included age, sex, history, initial
CIA diameter, maximum AAA diameter, preoperative di-
ameters of the inter-renal aorta and the celiac aorta, the
Table II. Change in common iliac artery diameter in the
Mean CIA diameter (m
Group Patients (n) Preoperative Postop
A 59 10.6 1
B 53 14.1 1
C 35 18.1 2
CIA, Common iliac artery.
*As a percentage of initial CIA size.diameter of the graft, the existence of a coexisting aneu-rysm, and the duration of follow-up. A statistically signifi-
cant difference was observed for four variables: the initial
diameter of the CIA, the diameter of the celiac aorta
measured on the preoperative CT scan, the existence of
another aneurysm location, and the duration of follow-up.
The initial CIA diameter was highly significant (P 
.0009): the larger the initial CIA diameter, the greater the
postoperative increase in size. The preoperative diameter of
the celiac aorta of the three patients in whom an iliac
aneurysm developed postoperatively was significantly larger
than that of the other patients (P  .004). The percentage
of patients with a coexisting aneurysm was also greater
among those patients who had an increased CIA diameter
on the postoperative CT scan compared with those with a
stable CIA diameter; however, this difference was statisti-
cally significant only for group C (P  .02). Not surpris-
ingly, the longer the follow-up duration, the greater the
risk of aneurysmal change (P  .007).
DISCUSSION
In this study, CIA diameter increased by a mean of 1.6
mm (11.8%) over 4.8 years after placement of a tube graft.
No CIA dilatation 18 mm in diameter (groups A and B,
76.2% of the patients) ever progressed to an iliac aneurysm
25 mm in diameter after tube-graft insertion. Postopera-
tive change in CIA diameter was thus very limited. These
results must be interpreted with caution owing to the
important selection bias in this study. Indeed, we analyzed
the outcome of 147 patients selected to undergo aortic
tube-graft placement that had preoperative CT scans and
follow-up CT scans in 2004. These patients represent
23.7% of the 621 patients who underwent aortic tube-graft
placement during the same period. The indications for the
original procedures (tube graft vs bifurcated graft) were not
provided.Moreover, the diameter of the CIAwasmeasured
on only two CT films (one preoperative study and one
postoperative study); in addition, the interval between the
two studies was variable. Under these conditions, we can
only estimate the evolution of the diameter of CIA aneu-
rysms over time.
During the period of this study, the five participating
centers reported only two iliac artery ruptures in patients
who received a tube graft for an AAA. But many patients in
the study were lost to follow-up, and we didn’t know the
causes of all the deaths. So, it was impossible to know the
patient groups
ve Evolution Growth* Mean follow-up
1 mm 9.4% 5.5 years
1.7 mm 12.1% 4.3 years
2.3 mm 12.7% 4.2 yearsthree
m)
erati
1.6
5.8
0.4iliac artery rupture risk for these patients. We did not know
eter)
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was to estimate the evolution of the diameter of CIA over
time. But the true indication for aneurysm repair is to
prolong life, without rupture. So, the results of our study
must be interpreted with caution.
Several factors were found to influence postoperative
CIA evolution. The larger the initial CIA diameter, the
greater the postoperative increase in diameter (P .0009).
In group A (normal CIA), CIAdiameter increased by amean
of 1 mm (9.4%) over 5.5 years vs 1.7 mm (12.1%) over 4.3
years in group B (ectatic CIA) and 2.3 mm (12.7%) over 4.2
years in group C (aneurysmal CIA) (Table II). Similar find-
ings have been reported in the literature. Dosluoglu et al20
and Kasirajan et al21 found that the size of CIA aneurysms
30 mm in diameter remained stable during the first 5
years after diagnosis. Santilli et al22 reported an annual
growth rate of only 1 mm for CIA aneurysms 3 cm in
diameter; in contrast, the annual growth rate in their study
was 2.6 mm for CIA aneurysms of 3 to 5 cm in diameter
(P  .003).
The preoperative diameter of the celiac aorta was sig-
nificantly larger in patients who developed a postoperative
iliac aneurysm than in the other patients (P .004). In our
series, a celiac aorta diameter of 25 mm was thus predic-
tive of an increase in postoperative CIA diameter.
The incidence of iliac aneurysms and AAAs discovered
synchronously varies from 15% to 45%, depending on the
series.5,23 In our study, a common iliac aneurysm was noted
on the preoperative CT scans of 35 patients in group C
(23.8%). Three (2%) of our 147 patients underwent repeat
surgery for a CIA aneurysm after a mean follow-up of 4.8
years. Two had a CIAmeasuring 30 mm in diameter on the
preoperative CT scan. In the literature, CIA 30 mm in
diameter have an elevated risk of rupture and warrant
surgical repair.20,21,24-27
One of the aims of this study was to verify our initial
Fig 3. New decision algorithm for graft selection as a
preoperative computed tomography (CT) scan (A, Diamdecision algorithm (Fig 1) for selection of a tube graft or abifurcated graft as a function of CIA diameter.16 This initial
algorithm indicated a bifurcated graft for all three of our
patients who required repeat surgery for a CIA aneurysm. It
similarly indicated a bifurcated graft for nine of the 10
patients with a postoperative CIA diameter of 25 mm.
This initial decision tree algorithm was thus inappropriate
in one case, because it indicated a tube graft for a patient in
whom the postoperative CIA diameter increased to 30 mm
(the CIA measured 28 mm in diameter on the preoperative
CT scan). To render this algorithm more effective, we
suggest that the threshold for indication of a bifurcated
graft as first-line treatment be lowered from 30 mm to 25
mm. The new decision algorithm for graft selection as a
function of CIA diameter on the preoperative CT scan is
shown in Fig 3. Our algorithm of recommendations is
based on arbitrary criteria (life expectancy was not an issue
specifically addressed in our study), so it must be inter-
preted with caution.
CONCLUSION
Our study showed that tube-graft placement during
AAA repair is justified even for cases of moderate CIA
dilatation (18 mm). Systematic use of bifurcated grafts
thus appears unjustified. However, CIA aneurysms with a
preoperative diameter 25 mm increase more rapidly in
size and should be managed during the same surgical
session as the AAA by insertion of a bifurcated graft. The
evolutive potential of CIA between 18 and 25 mm in
diameter justifies a bifurcated graft when the celiac aorta is
25 mm in diameter or when the patient’s life expectancy
is 8 years (Fig 3).
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